When we look straight at an object, it appears the same as when it is seen from the corner of our eye; however, this stability of visual appearance can collapse if inconspicuous object changes are introduced during eye movements.
It may seem natural that an object should look the same whether it is seen in central vision, stimulating the fovea, or peripherally when we look elsewhere in the world. But this apparent stability of the world poses a challenging problem to the visual system, because fovea and periphery rely on very different neural substrates [1, 2] . Fovea and periphery seem nonetheless well calibrated because we can anticipate what how a peripheral object will look like in central vision whenever we perform a fast saccadic eye movement [3, 4] . A new study by Valsecchi and Gegenfurtner [5] , reported in this issue of Current Biology, shows that identical foveal and peripheral objects will start to look different if a small change in object size is systematically introduced whenever we make a saccade. Different parts of the retina have different distributions of the photoreceptors sensitive to color [1] and central vision has a much finer resolution in the cortex than the periphery [2] . The fact that we are not aware of these differences across our visual field is arguably the strongest visual illusion of all. In fact, it is relatively easy to generate an infinite number of metameric imagesthat is, images that contain large geometric deformations in the periphery but that will look fine and all identical when we fixate the center (Figure 1 ) [6] . The illusion that our visual field is in full color Because vision in the periphery has a worse resolution than in the center, large deformations in the periphery can go unnoticed. When fixating the central red dot, both images will look similar in spite of being very different in the periphery. Reprinted by permission from Macmillan Publishers Ltd: Nature Neuroscience [6] , copyright 2011.
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Dispatches and uniform with the highest resolution can have two possible causes. Either there is an active mechanism that attempts to compensate for the differences between the fovea and the periphery, or we simply are just not sensitive enough or interested enough to notice these differences.
The lack of sensitivity explanation is not really satisfactory in the present case. First, we can make precise predictions about the appearance of an object when we perform a saccade that brings a peripheral object to the fovea. The features of an object, such as its spatial frequency or even its identity, can be successfully compared before and after a saccade, and this comparison can be predictably altered if changes in features or identity systematically occur during the saccade [3, 4, 7] . In addition, features of an object such as its orientation interact strongly before and after a saccade [8, 9] . Second, there are measurable differences in appearance when an object projects to the periphery compared with when it projects to the fovea. Compared to when at the fovea, peripheral stimuli appear diminished in size [10] , and colors do not have exactly the same hue ( [11] , but see [12] ). In addition, there are visible differences in the perceived aspect ratio and gender of a face in different parts of the peripheral visual field [13] . The interpretation of these results is that an active mechanism is probably at work to calibrate the periphery and the fovea (Figure 2 ), but somehow this mechanism is not completely accurate.
In their new study, Valsecchi and Gegenfurtner [5] present convincing evidence in favor of an active mechanism that monitors errors in object identity between the periphery and fovea, and that continuously recalibrates the appearance of an object across the visual field. On each trial, participants were first asked to make a size comparison between a foveal and a peripheral blurred disc; then they performed a saccade to the peripheral disc, and finally they were prompted to judge a small feature of this disc (a tiny protrusion of its shape). Importantly, the small feature on the disc was barely visible when it was in the periphery, so it was useful to execute the saccade to the peripheral disc. Without the participants' knowledge, the disc changed size during the saccade -for example, there was a decrease of its horizontal extent -and this small change affected the perceptual size comparison in the next trial. After about an hour of systematically decreasing the peripheral object size by 10% during the saccade, the size of the peripheral disc appeared about 7% smaller in size -that is, there was an adaptation gain of 70% in correcting the appearance of the object.
It is natural to be curious about the spatial and temporal extents of the calibration. Surprisingly, Valsecchi and Gegenfurtner [5] find that recalibration also takes place in the hemifield opposite to the direction of the saccade. This is surprising because such a generalization seems to defeat the purpose of recalibrating a particular part of the visual field. One natural question is whether there is partial recalibration for smaller eccentricities -that is, for peripheral positions located in-between the fovea and the peripheral target. Future work will in no doubt address this issue of the spatial extent of the calibration. In the temporal domain, the authors [5] find that no recalibration occurs when it is the object at the past fixation that is manipulated. It is as if calibration only takes place relative to the saccadic target, because it is this future location that is relevant, not where the eye used to be. Finally, it is worth mentioning that the recalibration induced by the authors was preserved at least until the next day, in spite of the numerous intervening eye-movements that were naturally performed in the interim.
The stability of the visual world across saccades involves not only matching the identity of peripheral and foveal objects but also their location. Keeping track of the location of an object across saccades involves a shift of attention to the peripheral target just before the saccade takes place [14] . However, it is important to contrast the effects reported here with those pertaining to the stability of the location of objects In a stable world, the properties of an object should not change when the object is first viewed in periphery (P) and subsequently viewed in central foveal (F) vision. Properties of an object include its color (which can be represented, for instance, by the activity of the three types of photoreceptors in the retina, L, M, and S), its orientation (represented by activity of orientation-sensitive cells in the primary visual cortex), and its size (here the aspect ratio between horizontal and vertical extents). (A) While fixating straight ahead, the fence on the right projects in the peripheral visual field and activates cells that respond to this part of the visual field and that are sensitive to color, orientation, and size. (B) Making a saccade to the right brings the fence into the fovea, thereby activating a different population of cells leading to a different activity pattern. For instance, because there are almost no S-cones in the fovea, the S activity is null in the fovea while it was not zero when the object projected to the periphery. Likewise, differences in the distribution of orientationsensitive cells across the visual field will produce different patterns of activity in the fovea and the periphery. (C) To achieve a subjective experience of stability, representations of an object should be in correspondence between the periphery and the fovea. Full calibration of the visual field implies that such a correspondence table matches each possible visual feature at all peripheral locations. Even though it is still unclear how this table is represented in the brain, it could be updated whenever a saccade is executed [20] .
across saccades. In the classical saccadic adaptation phenomenon, a recalibration of the saccade amplitude follows an inconspicuous and systematic change in location of a target while the saccade to that target is executed. In saccadic adaptation, the oculomotor system learns to correct the amplitude of the saccade by reducing the error between planned and executed saccades [15] . Saccadic adaptation is thus considered to be primarily a motor phenomenon, and there is usually no accompanying recalibration of perceived location [16] . To contrast their effects with saccadic adaptation, Valsecchi and Gegenfurtner [5] ran another experiment where they replaced the saccade by a smooth motion of the target from the periphery to the fovea and a similar, albeit reduced, recalibration was observed.
What are the benefits of a fine calibration of identity between the fovea and the periphery? It is appealing to think that the recognition of an object will be possible even if we do not always look precisely at the same part of the object. There is behavioral evidence for some position invariance in object recognition. In priming, for instance, where the identification of an object is facilitated by a previous brief presentation of that object, facilitation is unaffected by a translation, a size change or even a reflection of the object [17] . From a neural point of view, the challenge is to preserve position invariance, and at the same time be able to code for more and more complex features of an object [18, 19] .
Another potential benefit of a good calibration between the fovea and the periphery is to give us the illusion that our whole visual field is uniform in color and spatial resolution. If we have learned to anticipate what a peripheral object would look like if we were to fixate it, we could confuse this anticipation for the perception itself. Because the anticipated foveal view is in full color and high resolution, the subjective experience of our peripheral visual field would also be in full color and high resolution. Future studies similar to that of Valsecchi and Gegenfurtner [5] could therefore help us better understand our visual awareness of the external world.
